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Introducti.on

The hfgh electrLcal conductlvity of acceptor
graphite fotercalatlon conpounde (GICa) arlees
froo holes In the graphltlc r bande r¡hlch are due
to charge tranafer to the acceptor l"ntercalate
noleculea. In thia paper, we lnvestlgate the
effecte of charge trensfer on aone structurel
para!¡eters ln the DrSon-graphite syater. of
part lcular  lnterest- fs ' the ef fect  on lhe neareat-
nelghbor carbon-carbon bond dfstance dgg fn the
grsphltlc layere. It has beeo auggested ln the
past that snsll changee ln dg6 on intercálatlon
can be used to determlne Ehe Eagnltude of the
charge tranefer.l A uaSor purpose of our
experlnent 1s to o(perinentally Eest this ldea.
The beh¿v1or of the graphlte-intercalate-graphLte
lnlerlayer dLstance in the eo-called overcharge
reglone, ln whlch Ehe Stage nuuber reualns
conatan! but the charge transfer ls constantly
increaslng,  1¡  a lso of  Lnterest .  The DrSO -

graphlte systeú ¡¡ae selected for theae áa,ráf."
because an electrocheuical oethod of lntercalatlon
can be uged shi.ch sluultaneously provldee preclae
control of the reactlon rate and a natural ltnk to
ldeas of charge tranefer.

Experlnent

The intercaLation cell wag a rectangnlar
cross-sect Íon 8x4 nn2 s l l lca g1a88 tube f t l led
nl th D2So,{ ,  ln whlch an t loPG sample (20x7x0.2 mr3)
was held by a plattnun cllp to nerve aa the anode,
and a bare platlnuu slre eerved as cathode. Ttre
voltage r.as oonftored shtle a conatent current of
100 lrA wae paesed through the cell. Afr lntruslon
rúaa prevented by a Teflon cap and a conatant
sllght over-presaure of lnert gas at the top of
the ceI l .  A character lat ic  e lectrocheolc¿l  t race
slnllar to those observed by other workerg waa
obtained.2 A conplece run,  ln which intercalat lon
proceeded to I saturated etage-l conpound rrlth
non ina l  s t o l ch l ooe t r y  C r r (DSOa) (D2SO¡ )2 .  5 ,
requlred about 70 hours.

In situ neutron dlffractlon aeaaureDentg ¡tere
nade ói- lEiple-axta apectromeler at the High
Fltx Isotope ReacEor of Oak Rldge Nat,lonal

LaboraBory, rrlth a neutron wavelength of 2.4 A and
the analyzer crystal  set  for  e last fc scac¡erLng.
The changes h 4CC ¡¡ere deteruined by masurlng
shi f ts  ln the posiElon8 of  rhe (100) and ( l l0)
graphlclc Bragg rlngs, nhlle Ehe c-axis lnterlayer
spaclnga nere obtalned nalnly fron the (004)
stage- l  and (006) stage-2 ref lect l .ona.

llesult8 and DlBcusslon

The contraction ln dgg as a functlon of tlne
durlng lntercalatlon is sho¡rr¡ ln Flg. l. If one
aasu¡les thet the noulnal charge transfer ecale
adopted by other r ¡orkers ls  correct ,  1.e. ,  Ehat
one electron passed through Ehe external clflult
cauaea one electron to be ttansferred from a
graphl t ic  layer ro an lnterealate Dlecule,  lhen
one cao transform the tiDe scale to a charge
transfer  scale,  aa shown at  the top of  Fig.  l .
l¡1th thls assumptlon, ¡¡e find renarkably good
agree¡lent wlth the lheory of PLetronero and
Strtgsler up to a charge transfer per carbon
aton fg -  1148, correeponding to ¿ saturated
gtage-2 conpound.
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There are also pronounced contractlons2 along
the c-axls ln the pure-atage overcharge regl.one.
The effect le shom ln Flg. 2 for the etage-l
regLon. l,le are atleoptfng to undersEand the size
of Ehe contraction 1n terús of the balance betr¡een
short-range repulelve forceg and increased
Lnter layer e lectroeEat lc at t ract lon due to charge
t rans fe r .

¿to 50 60 70
TIME (HRSI

Flg.  2.  Contrect ion of  etage- l  g laphlre-
Lntercalate-graphlte Lnterlayer distance
16, obeerved durlng a separaEe run.
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